The coordination chemistry of the nitrite anion has been investigated with rare earth elements, and the resulting complexes were structurally characterized. Among them, the first homoleptic examples of nitrite complexes of samarium, ytterbium and yttrium are described. The coordination behavior of the nitrite ion is directly controlled by the ionic radius of the metal cation. While the nitrito ligand is stable in the coordination sphere of cerium(III), it is readily reduced by SmI 2 . † CCDC 963095-963108. For crystallographic data in CIF or other electronic format see Scheme 1 Syntheses of [PPh 4 ] 2 [1], [PPh 4 ] 2 [2] and [PPh 4 ] 2 [3] by salt metathesis reactions, carried out at RT in pyridine solvent. Paper Dalton Transactions 4416 | Dalton Trans., 2014, 43, 4415-4425 This journal is
Nitrogen oxides are privileged ligands in the inorganic chemistry of the actinides and the rare earth elements (REEs), with nitric media being utilized at both ends of the life cycle of these strategic metal ions. In fact, the extraction of uranium or the REEs relies on the dissolution of f-element oxides and hydroxides in nitric acid. 1 Similarly, most technologies aimed at reprocessing nuclear waste or recycling the REEs involve the formation of nitrate complexes, prior to the separation of the effluent constituents. 1,2 Importantly, the nitrate anion (NO 3 − ) exhibits a very rich redox chemistry and its problematic reduction to nitrite (NO 2 − ) in natural groundwater and nuclear wastes motivated our preliminary interest in actinide nitrite complexes. 3, 4 To overcome the absence of molecular models of thorium and uranium nitrite complexes, we reported, earlier this year, the synthesis of [PPh 4 ] 2 [Th(NO 2 ) 6 ] and [PPh 4 ] 2 [UO 2 (NO 2 ) 4 ]. 4 These complexes represent the first homoleptic complexes of uranyl and thorium with nitrite ligands. Beyond the nuclear fuel cycle context, lanthanide nitrites are desirable complexes both from structural and synthetic perspectives. Examples of nitrite complexes remain scarce within the REEs series. Early efforts focused on hexanitritolanthanide salts Cs 2 NaLn(NO 2 ) 6 (Ln = La to Gd), which are obtained as solids from multi-step salt metathesis reactions in water. 5 This series was completed in 2004 with the isolation of La(NO 2 ) 3 , as a coordination polymer. 6 Only six molecular nitrite complexes have been reported with REEs, namely [(Tp Me2,4-Et ) 2 Sm(NO 2 )], 7 [(C 5 H 5 ) 2 Yb(NO 2 )(THF)], 8 [Ln(L)(NO 2 )-(H 2 O)] (Ln = Sm, Eu, L = 2,2′-(biphenyl-4,4′-diylbis(oxy))diacetate), 9 [La(NO 2 10 From a structural point of view, the rational synthesis and the characterization of well-defined REEs nitrite complexes would therefore afford molecular models to better apprehend the redox chemistry of nitrogen oxides in lanthanide chemistry. Additionally, it has been recently shown that the nitrite anion NO 2 − behaves as an attractive one electron oxidant in the coordination sphere of uranium(III) and uranium(IV), to access uranium-oxo functionalities. 4, 12 The transposition of this chemical behavior to the lanthanide series could in principle offer an attractive route to Ln=O complexes or oxide clusters. Because the nitrite anion NO 2 − possesses three donor atoms, it exhibits a variety of coordination behaviors and electron rich metal ions tend to form nitro complexes (κ 1 -(N)-NO 2 ) while hard Lewis acids adopt the κ 1 -(O)-NO 2 and κ 2 -(O,O)-NO 2 coordination modes (nitrito ligand). 13 This coordination versatility has been recently utilized to prepare Ru/Ln heterometallic clusters, in the search for bifunctional materials combining photochromic and magnetic properties. 14 [2] were determined by X-ray diffraction analysis and the two complexes are isomorphous. Significant structural parameters are gathered in Table 1 , for all the nitrito complexes obtained in this study, and the trends along the series of the REEs is discussed thereafter. As illustrated in Fig. 1 2] is a pentanitrito cerium(III) dianionic complex and the five nitrito ligands adopt the κ 2 -(O,O)-NO 2 coordination mode. As a consequence, the Ce 3+ ion possesses a coordination number of 11, its coordination sphere being completed with a pyridine molecule. The resulting distorted all-faced capped trigonal prism geometry is more easily described by the spatial arrangement of the CeN 6 backbone, which represents an octahedron ( Fig. 1 ]. Interestingly, anion 5 − presents a Nd 3+ cation stabilized by four κ 2 -(O,O)-NO 2 and two pyridine ligands. With a coordination number of 10, the metal atom lies in the center of a bicapped square antiprism in which the two pyridine molecules serve as capping ligands ( Fig. 3) . Nonetheless, the formation of a pentanitrito complex of neodymium is synthetically available and two distinct complexes were successfully crystallized from a crude 1 : 2 : 3 mixture of NdI 3 , [ [7] ). While [PPh 4 ] 2 [6] is isomorphous to [PPh 4 ] 2 [X] (X = 1, 2, 4), anion 7 2− formally results from the replacement of one pyridine molecule in 5 − by a κ 1 -(O)-NO 2 ligand ( Fig. 4 ). As expected, the Nd-O bond length is shorter for the κ 1 -(O)-NO 2 ligand (2.3896(16) Å) compared to the κ 2 -(O,O)-NO 2 ligands (av. 2.58(4) Å) and complexes 6 2− and 7 2− exhibit similar bond distances (see Table 1 ). From a synthetic point of view, the purification procedure described for cerium salt [PPh 4 ] 2 [2] (eqn (2) in Scheme 1) leads to the efficient isolation of [PPh 4 ] 2 [7] in 94% yield, as an analytically pure solid (see the Experimental section). As exemplified with cerium complex [PPh 4 ] 2 [3], the formation of hexanitrito complexes is (4) 2.3896 (16) M-O(κ 2 ) 2.556(7)-2.727 (11) also accessible with Pr 3+ and Nd 3+ ions and [PPh 4 ] 2 [Nd-(κ 2 -NO 2 ) 4 (κ 1 -NO 2 ) 2 Ag( py) 2 ] (Ln = Pr ([PPh 4 ] 2 [8] ), Nd [PPh 4 ] 2 [9] ) were successfully formed according to eqn (9) and (10) (Scheme 2). [PPh 4 ] 2 [8] and [PPh 4 ] 2 [9] are isomorphous and differ from [PPh 4 ] 2 [3] by the coordination modes of the six nitrite ligands. Indeed, both 8 2− and 9 2− feature four κ 2 -(O,O) and two κ 1 -(O) NO 2 ligands, with one monodentate nitrite serving as a bridging ligand with a Ag( py) 2 + cation (Fig. 5 ). The decoordination of one O-donor when Ce 3+ is replaced by Pr 3+ or Nd 3+ is readily explained by the lanthanide contraction. 18 The coordination versatility of the nitrite anion was therefore explored with smaller REEs, namely samarium, ytterbium and yttrium. [12] ) were obtained similarly, from Yb(OTf ) 3 and Y(OTf ) 3 , respectively, and the three complexes are isomorphous. As depicted in [9] by salt metathesis reactions, carried out at RT in pyridine solvent. The distorted bicapped square antiprism in 10 2− is better described by the distorted trigonal bipyramid defined by the SmN 5 backbone (Fig. 6 ) where N1, N2 and N3 form the equatorial plane. As such, [PPh 4 ] 2 [10] , [PPh 4 ] 2 [11] and [PPh 4 ] 2 [12] represent the first homoleptic nitrito complexes of the REEs. As discussed above, analytically pure samples of the complexes can be prepared in high yield using a combination of [PPh 4 ] [NO 2 ] and silver nitrite, as exemplified with the synthesis of [PPh 4 ] 2 [10] , from SmI 3 , in eqn (12) . Noticeably, utilization of AgNO 2 enables the formation of the hexanitrito complexes of samarium(III) and yttrium(III 8, 9, 13, 14) demonstrates the potential of anionic Ln nitrito compounds to serve as building blocks for the synthesis of novel heterometallic coordination polymers. As outlined in the introduction, the nitrite anion behaves as a one electron oxidant towards uranium(III) and uranium(IV) to yield a UvO functional group, with the concomitant release of NO. 4, 12 Interestingly, cerium(III) complex [PPh 4 ] 2 [2] is thermally stable and no oxidation of the metal ion to Ce 4+ was Scheme 3 Syntheses of [PPh 4 ] 2 [10] , [PPh 4 ] 2 [11] and [PPh 4 ] 2 [12] by salt metathesis reactions, carried out at RT in pyridine solvent. , 2, 4, 6, 10, 11, 12) are formed selectively across the series. The formation of hexanitrito complexes is available for all the elements and it requires the presence of Ag + as a cation, presumably to balance the electrostatic inter-ligand repulsion through coordination (as shown in [PPh 4 ] 2 [X], X = 3, 7, 8, 9, 13, 14) . Nonetheless, the coordination of the REE cation varies and it is directly controlled by the metal ionic radius. Following the lanthanide contraction, the pentanitrito complexes exhibit a coordination number of 11 for La-Nd and a coordination number of 10 for Nd-Y. Nd 3+ is the pivot in this series of complexes and four distinct structures were obtained with this single cation. (X = 3, 6, 8, 9, 13, 14) , the nitrito ligands adopt two different coordination modes, namely κ 2 -(O,O) and κ 1 -(O), and we found that the M-O bond distance is ∼0.16 Å shorter for the κ 1 -(O)-bound nitrito ligand, regardless of the nature of the REE or the coordination of Ag I . This finding is in agreement with the 0.15 Å bond difference observed in [PPh 4 ] 2 [UO 2 (κ 2 -NO 2 ) 2 -(κ 1 -NO 2 ) 2 ]. 4 However, all the nitrito complexes reported herein present a single set of two NO stretching frequencies in their IR spectra (1212-1229 and 1305-1307 cm −1 ), including for complexes with two different nitrite coordination modes. In comparison, the nitrite anion is characterized by frequencies at 1240 and 1311 cm −1 in [PPh 4 ][NO 2 ] and at 1212 and 1304 cm −1 in [PPh 4 ] 2 [Th(κ 2 -NO 2 ) 6 ]. 4 In summary, the coordination chemistry of the nitrite anion has been investigated with rare earth elements, and the resulting complexes were structurally characterized. Among them, the first homoleptic examples of nitrite complexes of samarium, ytterbium and yttrium are described. The coordination behavior of the nitrite ion is directly controlled by the ionic radius of the metal cation. While the nitrito ligand is stable in the coordination sphere of cerium(III), it is readily reduced by SmI 2 .
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Experimental section
General considerations
The complexes described herein are all moisture sensitive. Syntheses and manipulations of the compounds were conducted under a ultra-high purity argon atmosphere with rigorous exclusion of air and water, using Schlenk-vessel and vacuum-line techniques or recirculating mBraun LabMaster glove boxes. Glassware was dried overnight at 120°C before use. IR samples were prepared as Nujol mulls between KBr round cell windows and the spectra recorded on a Perkin-Elmer FT-IR 1725X spectrometer. Elemental analyses were performed at Medac Ltd at Chobham, Surrey (United Kingdom). Celite (Aldrich) and 4 Å molecular sieves (Aldrich) were dried under dynamic vacuum at 250°C for 48 h prior to use. PPh 4 I, AgNO 2 and the lanthanide precursors SmI 2 , Ln(OTf ) 3 (Ln = La, Ce, Pr, Nd, Sm, Yb, Y) and LnI 3 (Ln = Ce, Pr, Nd, Sm, Yb, Y) were purchased from commercial suppliers (Aldrich and Acros) and directly used without purification. [PPh 4 ][NO 2 ] was synthesized as previously described. 4 Pyridine was dried over sodium and distilled before use. Tetrahydrofuran (THF), tetrahydrofuran-d 8 (THF-d 8 ) , pentane, diethyl ether and benzene-d 6 were dried over a sodium(0)-benzophenone mixture and distilled before use. Acetonitrile, acetonitrile-d 3 , dichloromethane and dichloromethane-d 2 were dried over CaH 2 and distilled before use. [12] An NMR tube was charged with Ln(OTf ) 3 , 6 equiv. [PPh 4 ][NO 2 ] and freshly distilled pyridine (∼0.5 mL). After complete dissolution of the solids, the solution was sonicated in an ultrasonic bath for 1 h. Crystals were grown for days by slow diffusion of a blank of pure pyridine (0.1 mL) and then diethyl ether (1.5 mL) onto the initial mixture in pyridine. [11] and [PPh 4 ] 2 [12] .
Synthesis of [PPh 4 ] 2 [Ce(NO 2 ) 5 ( py)] ([PPh 4 ] 2 [2])
A 25 mL round bottom flask was charged with CeI 3 (72.0 mg, 0.138 mmol), 2 equiv. [PPh 4 ][NO 2 ] (106.6 mg, 0.276 mmol), 3 equiv. AgNO 2 (63.8 mg, 0.415 mmol) and freshly distilled pyridine (10 mL). After complete dissolution of the solids, the clear yellow solution, sheltered from light, was vigorously stirred at room temperature for 1 h. The solvent was then evaporated off and after 15 h drying under vacuum, acetonitrile (10 mL) was condensed onto the yellow residue. Rapidly, a pale-yellow precipitate of AgI deposited which was filtered off from the yellow solution. The solvent was then evaporated off and the residue was dried under vacuum (15 h, rt) to afford pure [PPh 4 ] 2 [2] as a yellow powder (143.9 mg, 92%). Yellow crystals of [PPh 4 ] 2 [2] were formed by slow diffusion of diethyl ether (1.5 mL) on a pyridine solution (0.5 mL) of the product (ca. 10 mg).
Anal. calcd for C 53 H 45 CeN 6 O 10 P 2 (1128.03): C, 56.43; H, 4.02; N, 7.45; Found: C, 56.12; H, 4.24; N, 7.54; IR (cm −1 ): 525, 616, 688, 722, 754, 821, 850, 994, 1033 IR (cm −1 ): 525, 616, 688, 722, 754, 821, 850, 994, , 1104 IR (cm −1 ): 525, 616, 688, 722, 754, 821, 850, 994, , 1157 IR (cm −1 ): 525, 616, 688, 722, 754, 821, 850, 994, , 1215 (10 mL) . After complete dissolution of the solids, the solution, sheltered from light, was vigorously stirred at room temperature for 1 h. The solvent was then evaporated off and after 15 h drying under vacuum, the product was separated from the insoluble AgI by extraction in acetonitrile (10 mL). The solvent was then evaporated off and the residue dried under vacuum (15 h, rt) [6] were formed by slow diffusion of diethyl ether (1.5 mL) on a pyridine solution (0.5 mL) of the product (ca. 10 mg). Colourless crystals of [PPh 4 ] 2 [7] were obtained similarly but with diffusion of pentane instead of Et 2 O.
Anal. calcd for C 53 H 45 N 6 NdO 10 P 2 (1132.15): C, 56. 23; H, 4.01; N, 7.42; Found: C, 55.77; H, 3.84; N, 7.46 . IR (cm −1 ): 524, 617, 688, 722, 754, 823, 994, 1021, 1101, 1156, 1221 (N- (10 mL) . After complete dissolution of the solids, the solution, sheltered from light, was vigorously stirred at room temperature for 1 h. The solvent was then evaporated off and after 15 h drying under vacuum, the product was separated from the insoluble AgI by extraction in acetonitrile (10 mL). The solvent was then evaporated off and the leaving off-white powder was dried under vacuum for 15 h to afford [PPh 4 ] 2 [10] in almost quantitative yield (156.1 mg). Colourless crystals of [PPh 4 ] 2 [10] were grown by slow diffusion of diethyl ether (1.5 mL) on a pyridine solution (0.5 mL) of the product (ca. 10 mg).
Anal. calcd for C 48 H 40 N 5 O 10 P 2 Sm (1059.17): C, 54.43; H, 3.81; N, 6.61; found: C, 55.16; H, 3.78; N, 6.87 ; the analysis suggests that the compound is not completely desolvated and would contain 0.4 pyridine (required C, 55.05; H, 3.88; N, 6.93). IR (cm −1 ): 527, 617, 688, 722, 751, 826, 850, 891, 968, 996, 1025, 1104, 1158, 1229 (N-O) [14] containing silver salt complete dissolution, the solution sheltered from light was sonicated in an ultrasonic bath for 1 h. Crystals were grown for days by slow diffusion of pyridine (0.1 mL) and then diethyl ether (1.5 mL) on the initial pyridine mixture. [9] and [PPh 4 ] 2 [14] .
Synthesis of [PPh 4 ] 2 [Ce(NO 2 ) 6 Ag( py) 1.5 ] and crystals of [PPh 4 ] 2 [3]
A 25 mL round bottom flask was charged with [PPh 4 ] 2 [2] (35.8 mg, 0.032 mmol), 1 equiv. AgNO 2 (4.9 mg, 0.003 mmol) and freshly distilled pyridine (5 mL). After complete dissolution of the solids, the yellow solution, sheltered from light, was vigorously stirred at room temperature for 1 h. The solvent was then evaporated off and after 15 h under vacuum, a yellow brown powder of a product [PPh 4 ] 2 [Ce(NO 2 ) 6 Ag( py) 1.5 ] was isolated (40.8 mg, 97%). Translucent light yellow crystals of [PPh 4 ] 2 [3] were grown by slow diffusion of diethyl ether (1.5 mL) in a pyridine solution (0.5 mL) of the analyzed product (ca. 10 mg).
Anal. calcd for C 55.5 H 47.5 AgCeN 7.5 O 12 P 2 (1321.45): C, 50.44; H, 3.62; N, 7.95; Found: C, 49.73; H, 3.64; N, 8.35; IR (cm −1 ): 524, 689, 705, 722, 757, 800, 824, 891, 995, 1106 IR (cm −1 ): 524, 689, 705, 722, 757, 800, 824, 891, 995, , 1156 IR (cm −1 ): 524, 689, 705, 722, 757, 800, 824, 891, 995, , 1212 IR (cm −1 ): 524, 689, 705, 722, 757, 800, 824, 891, 995, (N-O), 1305 IR (cm −1 ): 524, 689, 705, 722, 757, 800, 824, 891, 995, (N-O), 1584 IR (cm −1 ): 524, 689, 705, 722, 757, 800, 824, 891, 995, , 1599 IR (cm −1 ): 524, 689, 705, 722, 757, 800, 824, 891, 995, , 2671 IR (cm −1 ): 524, 689, 705, 722, 757, 800, 824, 891, 995, , 2726 A 25 mL round bottom flask was charged with [PPh 4 ] 2 [10] (52.3 mg, 0.049 mmol), 3 equiv. AgNO 2 (7.6 mg, 0.005 mmol.) and freshly distilled pyridine (5 mL). After complete dissolution of the solids, the solution, sheltered from light, was vigorously stirred at room temperature for 1 h. The solvent was then evaporated off and after 15 h under vacuum, [PPh 4 ] 2 [13] was isolated pure as a pale brown powder (65.1 mg, 96%). Colourless crystals of [PPh 4 ] 2 [13] were grown by slow diffusion of diethyl ether (1.5 mL) on a pyridine solution (0.5 mL) of the product (ca. 10 mg).
Anal. calcd for C 58 H 50 AgN 8 O 12 P 2 Sm (1371.24): C, 50.80; H, 3.68; N, 8.17; found: C, 50.86; H, 3.79; N, 8.38; IR (cm −1 ): 523, 687, 722, 756, 803, 826, 1020 IR (cm −1 ): 523, 687, 722, 756, 803, 826, , 1100 IR (cm −1 ): 523, 687, 722, 756, 803, 826, , 1156 IR (cm −1 ): 523, 687, 722, 756, 803, 826, , 1212 IR (cm −1 ): 523, 687, 722, 756, 803, 826, (N-O), 1261 IR (cm −1 ): 523, 687, 722, 756, 803, 826, , 1307 IR (cm −1 ): 523, 687, 722, 756, 803, 826, (N-O), 1583 IR (cm −1 ): 523, 687, 722, 756, 803, 826, , 1599 IR (cm −1 ): 523, 687, 722, 756, 803, 826, , 2671 IR (cm −1 ): 523, 687, 722, 756, 803, 826, , 2727 Oxidation of Sm II to Sm III by [PPh 4 
][NO 2 ]
An NMR tube was charged with SmI 2 (17.8 mg, 0.04 mmol) and a solution of 6 equiv. [PPh 4 ][NO 2 ] (101.8 mg, 0.26 mmol) and freshly distilled pyridine (∼0.5 mL). The mixture was then sonicated for 1 h, a time during which the black insoluble SmI 2 was transformed into a white precipitate with a few but visible release of gas. The solution was then filtered-off and crystals were grown by slow diffusion of diethyl ether (1.5 mL) on the pyridine filtrate. Colourless crystals of [PPh 4 ] 2 [Sm (NO 2 ) 5 ] ([PPh 4 ] 2 [10] ) were obtained after 3 days.
Crystallography
The data were collected at 150(2) K on a Nonius Kappa-CCD area detector diffractometer 20 using graphite-monochromated MoKα radiation (λ = 0.71073 Å). The crystals were introduced into glass capillaries with a protecting "Paratone-N" oil (Hampton Research) coating. The unit cell parameters were determined from ten frames, then refined on all data. The data (combinations of φand ω-scans with a minimum redundancy of 4 for 90% of the reflections) were processed with HKL2000. 21 Absorption effects were corrected empirically with the program SCALEPACK. 21 The structures were solved by direct methods with SHELXS-97, expanded by subsequent Fourier-difference synthesis and refined by full-matrix leastsquares on F 2 with SHELXL-97. 22 All non-hydrogen atoms were refined with anisotropic displacement parameters. The hydrogen atoms were introduced at calculated positions and were treated as riding atoms with an isotropic displacement parameter equal to 1.2 times that of the parent atom. Special details are as follows.
In [4] and [PPh 4 ] 2 [6] , two nitrite ions (containing N1 and N5) are badly resolved. In all cases, one of them (N5) was found to be disordered over two positions sharing the oxygen atom O10, which were refined with occupancy parameters constrained to sum to unity. In complex [PPh 4 ] 2 [6] only, the nitrite containing N1 could also be modeled with two positions; the position A of the nitrite containing N1 and B of that containing N5 are incompatible, and the occupancy parameters, constrained to sum to unity, have been assigned accordingly. Restraints on bond lengths, angles and displacement parameters had to be applied for several nitrite ions in all these compounds.
In [14] , the Ag atom is disordered over two positions which were refined with occupancy parameters constrained to sum to unity. (4) 13.2645 (5) 10.3567 (5) 13.2497 (4) 9.4292 (2) 13.2408 (2) 10.0031 (4) b/Å 17.9504 (8) 17.9358 (7) 16.1781 (9) 17.9467 (6) 9.6856 (3) 17.9735 (4) 12.8890 (7) c/Å 21.7777 (8) 21.7448 (7) 17.3706 (6) 21.7355 (3) 15.8367 (6) 21.7067 (3) 21.3346 (11 (2) 97.694 (4) 96.6330 (18) 75.304 (2) 96.8113 (12) 77.576 ( (2) 1352.68 (7) 5129.38 (16) 2493 . (10) 31.8726 (10) 17.8243 (8) 17.7881 (5) 17.8054 (7) 10.1729 (5) 10.1741 (3) b/Å 10.8245 (5) 10.8359 (3) 13.6518 (3) 13.6149 (4) 13.6258 (6) 11.6627 (5) 11.6470 (5) c/Å 20.8700 (8) 20.8434 (7) 22.0678 (10) 21.9841 (5) 22.0104 (5) 24.7799 (9) 24.6852 (12) α/°90 90 90 90 90 95.368 (3) 95.277 (2) β/°127.881 (2) 127.829 (2) 109.511 (2) 109.6818 (17) 109.628 (2) 93.817 (3) 94.020 ( In complex [PPh 4 ] 2 [5][NO 2 ], all the nitrite ions, both coordinated and free, and the pyridine ligand, are disordered over two positions (sharing one nitrogen atom for one nitrite ion and one oxygen atom for another one), which have been refined with occupancy parameters constrained to sum to unity (fixed to 0.5 for the free nitrite which is disordered around an inversion centre). Restraints on bond lengths and displacement parameters had to be applied for the free nitrite anion, and the two positions of the pyridine molecule, close to one another, were refined as idealized hexagons.
In complex [PPh 4 ] 2 [7] , atom N5 is disordered over two positions which were refined with occupancy parameters constrained to sum to unity and with restraints on displacement parameters.
In the two isomorphous complexes [PPh 4 ] 2 [8] and [PPh 4 ] 2 [9] , the three nitrite ions are disordered: two of them (containing N1 and N2) have two components nearly orthogonal to one another while only one oxygen atom is disordered over two positions in the third (N3). The occupancy parameters of all these positions have been refined to values very close to 0.5, then fixed to this value to allow for the mixing of the different positions and their symmetry equivalents (some positions being mutually incompatible). Restraints have been applied for some bond lengths and displacement parameters in the disordered parts.
Crystal data and structure refinement parameters are given in Table 2 and selected bond lengths and angles in Table 1 . The molecular plots were drawn with ORTEP-3. 23 
